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© A portable radio communication apparatus in- 
cludes a printed circuit board, an antenna section 
and a radio section installed on the board, a housing, 
and a connector. The radio section includes elec- 
tronic parts of which connecting terminals are con- 
nected to the printed circuit board and of which 
conductor sections formed on outer surface thereof 
are connected to the grounding section. The housing 
accommodates therein the printed circuit board, the 
antenna section, and the radio section. The housing 
has a conductor film formed on an inner surface 
thereof. The conductor sections of the electronic 
parts are connected to the conductor film on the 
inner surface of the housing via the connector. Since 
the shielding case and the connector conventionally 
used are unnecessary, the size and weight of the 
apparatus can be reduced. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a portable ra- 
dio communication apparatus having an antenna 
disposed therein. Description of the Related Art 

A conventional portable radio communication 
apparatus having an antenna section therein in- 
cludes a printed circuit board on which there are 
mounted a radio section for processing transmis- 
sion and reception signals for communications with 
a base station and the like and an antenna section 
connected to the radio section for transmitting a 
transmission signal in the form of a radio wave and 
for receiving a radio wave from a communicating 
partner. The radio section, the antenna section, and 
the printed circuit board are accommodated in a 
housing made of, for example, a plastic material. 
There is disposed in the housing a shielding case 
constituted such that only the radio section is con- 
tained therein and the antenna section is arranged 
to be in a space outside thereof, thereby shielding 
the radio section. The shielding case is usually 
formed with a thin plate of a metal. The antenna 
section is ordinarily connected to the radio section 
via a connector. 

In the portable radio communication apparatus 
of the conventional type, presence of the shielding 
case has been a considerable hindrance when 
minimizing the size and weight of the apparatus. In 
addition, the requirement of a connector for con- 
necting the antenna section to the radio section is 
also a hindrance when minimizing the apparatus in 
its size. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a portable communication apparatus 
which unnecessitates the shielding case and the 
connector, thereby reducing the size and weight of 
the apparatus. 

In accordance with the present invention, there 
is provided a portable radio communication appara- 
tus having antenna means and radio means which 
are shielded from an external space, comprising a 
printed circuit board having a grounding section, 
antenna means mounted on the printed circuit 
board, radio means mounted on the printed circuit 
board, the radio means including electronic parts, 
each of the parts having a connecting terminal 
connected to the printed circuit board and having a 
conductive section formed on an outer surface 
thereof, the conductive section being connected to 
the grounding section; a housing for accommodat- 
ing therein the printed circuit board, the antenna 
means, and the radio means, the housing having a 
conductive film on an inner surface thereof; and 
connecting means for connecting the conductive 



section of each of the electronic parts to the con- 
ductive film on the inner surface of the housing. 

In the portable communicating apparatus ac- 
cording to the present invention, the antenna 
5 means is connected to the radio means via wirings 
disposed on the printed circuit board. 

According to the portable communicating ap- 
paratus, the conductive film is formed in a region of 
the housing other than a region thereof where the 
10 antenna means is accommodated. 

In accordance with the portable communicating 
apparatus, the electronic parts are disposed in the 
vicinity of the periphery of the antenna means. 
In the apparatus in accordance with the present 
75 invention, the connecting means includes metal 
pieces and elastic projections formed on the metal 
pieces, the projections connecting the conductive 
sections of the electronic parts to the conductive 
film. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and features of the present inven- 
tion will become more apparent from the consider- 
25 ation of the following detailed description taken in 
conjunction with the accompanying drawings in 
which: 

Fig. 1 is a perspective view showing an example 
of the conventional portable radio apparatus; 
30 Fig. 2 is a exploded perspective view showing a 
portable radio communication apparatus in an 
embodiment according to the present invention; 
and 

Fig. 3 is a partially cutaway side view of the 
35 embodiment of Fig. 2. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

40 Referring now to Fig. 1 , a conventional portable 

radio communication apparatus will be described 
for a better understanding of the present invention. 

Fig. 1 shows an appearance of the conven- 
tional portable radio communication apparatus in- 

45 eluding an antenna section therein. In the radio 
communication apparatus, a radio section, not 
shown, for processing transmission and reception 
signals for communications with a base station and 
the like and an antenna section 31 linked with the 

so radio section for transmitting a transmission signal 
in the form of a radio wave and for receiving a 
radio wave from a communicating partner are 
mounted on a printed circuit board, not shown. The 
radio section, the antenna section 31 , and the print- 

55 ed circuit board are accommodated in a housing 
32 made of, for example, a plastic material. In the 
housing 32, there is disposed a shielding case 33 
constituted such that only the radio section is con- 
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tained therein and the antenna section 31 is ex- 
posed to a space outside thereof, thereby shielding 
the radio section. The shielding case is ordinarily 
manufactured with a thin plate of a metal. The 
antenna section 31 is in an ordinary case coupled 
with the radio section via a connector (not shown). 

In the conventional portable radio communica- 
tion apparatus of this type, due to presence of the 
shielding case, it has been quite difficult to mini- 
mize the size and weight of the apparatus. Further- 
more, since the connector is necessary for con- 
necting the antenna section to the radio section, it 
has also been difficult to reduce the size of the 
apparatus. 

Fig. 2 shows a exploded view of a portable 
radio apparatus in an embodiment in accordance 
with the present invention, whereas Fig. 3 shows a 
partially cutaway side view of the apparatus of Fig. 
2. 

In the embodiment of Fig. 2, a radio section 12 
and an antenna section 13 are mounted on a 
printed circuit board 11. The radio section 12 pro- 
cesses transmission and reception signals for com- 
munications with a base station. The antenna sec- 
tion 13 receives a transmission signal from the 
radio section to emit the signal in the form of a 
radio wave. In addition, the antenna section 13 
receives a radio wave transmitted from a commu- 
nicating partner and converts the radio wave into a 
reception signal, thereby sending the signal to the 
radio section 12, The radio section 12 includes a 
plurality of electronic parts 14. The parts are repre- 
sentatively shown as electronic parts 14a, 14b and 
14c in this diagram. A connecting terminal 25 of 
the parts 14 is connected to wirings, not shown, on 
the printed circuit board 1 1 , for example, by solder- 
ing the wirings to the terminal 25. Moreover, case 
terminals 24a and 24b are respectively disposed in 
the electronic parts 14a and 14b (denoted as 14 in 
a collective manner) having outer surfaces formed 
with conductor portions of, for example, a metal 
case. These case terminals 24a and 24b are, for 
example, soldered to a grounding section 11a of 
the printed circuit board 11 to establish an electric 
connection therebetween. As a radio wave emitting 
element of the antenna section 13, there is em- 
ployed, for example, an antenna having a shape of 
a reversed F. The radio section 12 is connected to 
the antenna section 13 via wirings disposed on the 
printed circuit board 1 1 . 

Two housings formed with a plastic material or 
the like, namely, a housing 15a forming a front 
surface of the apparatus and a housing 15b for- 
ming a rear surface thereof are combined with 
each other to accommodate in a space there- 
between the radio section 12, the antenna section 
13, and the printed circuit board 11 on which the 
sections 12 and 13 are mounted. On inner surfaces 



of the housings 15a and 15b, there are respectively 
formed electrically conductive films 16a and 16b 
by plating, coating, or evaporating an appropriate 
conductive material thereon. The films 16a and 16b 

5 electromagnetically shield the radio section 12 from 
the external space. On the other hand, the antenna 
section 13 is not desired to be electromagnetically 
shielded from the external space for the emission 
and reception of radio waves. In this example, the 

io antenna section 13 is arranged in a zone enclosed 
by imaginary lines A to H of the housing 15b of 
Fig. 2. In consequence, the conductive film 16b is 
manufactured on the housing 15b in a region other 
than that enclosed by the lines A to H. 

75 Each of the electronic parts 14a and 14b is an 

element like a surface acoustic wave (SAW) filter, 
namely, the element has an outer surface of a 
conductive material such as a metal case. In the 
periphery of the antenna section 13, there are 

20 disposed the electronic parts 14a and 14b having 
outer surfaces formed with such a conductive ma- 
terial above. Disposed respectively in the parts 14a 
and 14b are the case terminals 24a and 24b con- 
nected to the outer surfaces formed with a conduc- 

25 tive substance. As above, the case terminals 24a 
and 24b are, for example, soldered to the ground- 
ing section 11a of the printed circuit board 11 to 
establish an electric connection therebetween. 
Connecting pieces 17a and 17b are disposed 

30 respectively between the electronic part 14a and 
the housing 15b and between the electronic part 
14b and the housing 15b. The connecting pieces 
are represented without any suffix unless particu- 
larly specified. Each of the connecting pieces 17a 

35 and 17b is formed with a metal or the like and has 
an elastic mechanism. On each of the pieces 17a 
and 17b, there are formed by pressing a thin film a 
plurality of projection 26 having elasticity. The pro- 
jections 26 are brought into contact with the con- 

40 ductive film 16b. When the housing 15b is pushed 
against each of the electronic parts 14a and 14b, 
an electric connection is established between the 
housing 15b and each of the electronic parts 14a 
and 14b via the connecting pieces 17a and 17b, 

45 respectively. When the housings 15a and 15b are 
combined with each other to build the portable 
radio apparatus, the connecting pieces 17a and 
17b can also be fixed onto the housing 15b and the 
printed circuit board 11 not only by the elastic 

so force thereof but also by an engagement thereof. 

In this configuration, as described above, in the 
state where the electronic parts 14a and 14b ar- 
ranged in the periphery of the antenna section 13 
are brought into contact with the housing 15b and 

55 the grounding section 11a of the printed circuit 
board 11, there is formed between the antenna 
section 13 and the radio section 12 an electromag- 
netic shielding body developing an effect similar to 
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that of the shielding case employed in the prior art. 
Since the outer surfaces of the electronic parts 14a 
and 14b are formed with a conductor material, 
these parts 14a and 14b are inherently shielded 
against electromagnetic influences. Consequently, 
even when the parts 14a and 14b are located near 
the antenna 13, the electromagnetic shielding ef- 
fect against the external space is not disturbed. In 
this regard, although the electromagnetic shielding 
effect is obtained even when only one of the elec- 
tronic parts 14a and 14b is formed as the elec- 
tromagnetic shielding body, the shielding effect is 
increased when a large number of such shielding 
bodies are disposed in the periphery of the an- 
tenna 13. In addition, an electronic element 14 of 
which external surfaces are formed with a material 
other than a conductive material, for example, the 
electronic element 14c which is contained in a 
ceramic package and which is easily influenced 
from electromagnetic fields in the external space is 
desirably arranged at a position appropriately apart 
from the antenna section 13. 

As above, in the portable radio apparatus ac- 
cording to the present invention, the radio section 
and the antenna section are mounted on the print- 
ed circuit board, the electrically conductive film is 
formed on the inner surface of the housing, and the 
grounding section of the printed circuit board is 
connected to the conductor on the inner surface of 
the housing via the electronic parts of the radio 
section and the connecting pieces disposed on the 
parts, thereby forming an electromagnetic shielding 
body for the radio section. As a result, the shield- 
ing case conventionally required to electromagneti- 
cally shield the radio section can be dispensed 
with, which leads to an effect of minimizing the size 
and weight of the portable radio communication 
apparatus. In addition, since the radio section is 
connected to the antenna section via wirings on the 
printed circuit board, there need not employ any 
mechanical parts of a large size conventionally 
used, which further facilitates minimization of the 
apparatus in its size and weight. 

While the present invention has been de- 
scribed with reference to the particular illustrative 
embodiment, it is not to be restricted by the em- 
bodiment but only by the appended claims. It is to 
be appreciated that those skilled in the art can 
change or modify the embodiment without depart- 
ing from the scope and spirit of the present inven- 
tion. 

Claims 

1. A portable radio communication apparatus hav- 
ing antenna means and radio means which are 
shielded from an external space, comprising: 
a printed circuit board having a grounding 



section; 

antenna means mounted on said printed 
circuit board; 

radio means mounted on said printed cir- 
s cuit board, said radio means including elec- 

tronic parts, each of said parts having a con- 
necting terminal connected to said printed cir- 
cuit board and having a conductive section 
formed on an outer surface thereof, said con- 
10 ductive section being connected to said 

grounding section; 

a housing for accommodating therein said 
printed circuit board, said antenna means, and 
said radio means, said housing having a con- 
75 ductive film on an inner surface thereof; and 

connecting means for connecting the con- 
ductive section of each of said electronic parts 
to the conductive film on the inner surface of 
said housing. 

20 

2. An apparatus as claimed in claim 1, wherein 
said antenna means is connected to said radio 
means via wirings disposed on said printed 
circuit board. 

25 

3. An apparatus as claimed in claim 1, wherein 
said conductive film is formed in a region of 
said housing other than a region thereof where 
said antenna means is accommodated. 

30 

4. An apparatus as claimed in claim 1, wherein 
said electronic parts are disposed in the vi- 
cinity of the periphery of said antenna means. 

35 5. An apparatus as claimed in claim 1, wherein 
said connecting means includes metal pieces 
and elastic projections formed on said metal 
pieces, said projections connecting the con- 
ductive sections of said electronic parts to the 

40 conductive film. 

6. An apparatus as claimed in claim 1, wherein 
said housing is formed with a plastic material. 

45 7. An apparatus as claimed in claim 1, wherein 
the conductive section of each of said elec- 
tronic parts is constituted with a metal case. 
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